2006^5^ 23 B 1 7:22:1 9 JP,2001 -208992.A 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Light-scanning equipment characterized by having optical housing furnished with each 
component part, deflecting the light by which outgoing radiation was carried out from the light 
source, being light-scanning equipment which carries out light scanning of the photo conductor 
side top through a lens, casting the attaching part which holds a lens using the ingredient which 
has a coefficient of linear expansion almost equal to the coefficient of linear expansion of the 
ingredient of a lens, and attaching a lens in an attaching part. 

[Claim 2] An attaching part is light-scanning equipment according to claim 1 which is optical 
housing and is characterized by attaching a lens in direct optical housing. 

[Claim 3] An attaching part is light-scanning equipment according to claim 1 which is the back 
up plate which touches from an one direction to a lens, and is characterized by attaching in 
optical housing the back up plate which attached the lens. 

[Claim 4] An attaching part is light-scanning equipment according to claim 1 characterized by 
attaching in optical housing the lens case which is a lens case where a lens is stored in the 
interior, and attached the lens. 

[Claim 5] Claim 1 characterized by pressing a lens against an attaching part by flat spring 
thru/or light-scanning equipment according to claim 4. 

[Claim 6] An attaching part is light-scanning equipment according to claim 3 or 4 characterized 
by equipping the contact part of an attaching part and optical housing with a ball bearing. 
[Claim 7] Optical housing is light-scanning equipment according to claim 3 or 4 characterized by 
equipping the contact part of an attaching part and optical housing with a ball bearing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light-scanning equipment applied to image 

formation equipments, such as a laser beam printer and a copying machine. 

[0002] 

[Description of the Prior Art] The example of the configuration of the conventional light- 
scanning equipment used for optical writing in image formation equipments, such as a laser beam 
printer, is shown in drawing 14 . The optical housing 1 covers the component part of light- 
scanning equipment, and protects each component part from dust etc. Light by which outgoing 
radiation was carried out from the laser diode 90 is made into the parallel flux of light with a 
collimate lens 91, passes a toroidal lens 3, and deflects it in the ftheta lens 6 direction of the 
first in a rotating polygon 4. A rotating polygon 4 rotates at a fixed rate by the polygon motor 5. 
Deflecting the light which reaches a rotating polygon 4 by predetermined include-angle within the 
limits for every mirror plane by this rotation, light scans the same include-angle within the limits 
repeatedly. The light deflected by the rotating polygon 4 passes the first ftheta lens 6 and the 
second ftheta lens 7, and performs a uniform scan on a photoconductor drum (not shown in 
drawing 14 ). This scan is made into horizontal scanning and vertical scanning is performed by 
rotating a photoconductor drum. In addition, light-scanning equipment may not restrict having 
two or more ftheta lenses, but may be equipped only with one ftheta lens. 
[0003] There are the approach of attaching in the direct optical housing 1 and a method of 
protecting each ftheta lenses 6 and 7 in a lens case etc., and attaching the lens case etc. in the 
optical housing 1 in the mounting arrangement of each ftheta lenses 6 and 7. Conventionally, 
ingredient with each another ftheta lenses 6 and 7 was used for attaching parts holding each 
ftheta lenses 6 and 7, such as the optical housing 1 and a iens case. 

[0004] It explains to the second ftheta lens 7 paying attention to the trouble in such light- 
scanning equipment. If environmental temperature changes, it will expand or contract and 
attaching parts, such as the second ftheta lens 7 and optical housing 1, and a lens case, will 
deform. When the second ftheta lens 7 differs from the deformation of an attaching part, 
frictional force arises between the second ftheta lens 7 and an attaching part, and the second 
ftheta lens 7 deforms further according to this frictional force. If such deformation arises, the 
location which the light which passed the second ftheta lens 7 scans will shift. Moreover, 
distortion will arise inside [ ftheta lens 7 ] the second according to the frictional force between 
attaching parts, and the shape of beam will collapse. Two deformation of deformation of the 
second ftheta lens 7 according [ these problems ] to change of environmental temperature and 
deformation of the second ftheta lens 7 by frictional force is the causes. 

[0005] Although the deformation by frictional force was proportional to the force which fixes the 
second ftheta lens 7 to an attaching part, it was difficult deformation to manage this force to fix 
with a sufficient precision. For this reason, with the color picture formation equipment carrying 
two or more light-scanning equipments, there was a case where the yields of the frictional force 
between the second ftheta lens 7 and attaching parts in each light-scanning equipment differed. 
In this case, even if it is going to carry out the print of the point to the same location in piles 
using two or more light-scanning equipments, light will not be able to be put on one point but a 
gap will arise. This gap is called registration gap. 
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[0006] Such a problem is generated not only about the second ftheta lens 7 but about the first 
ftheta lens 6. 

[0007] The light-scanning equipment which eliminates the effect by change of environmental 
temperature is proposed variously until now. For example, the light-scanning equipment which 
makes JP,1 1-202232.A reduce a gap of the scan location by deformation of the attaching part 
holding the light source and a collimate lens and optical housing is indicated. 
[0008] Moreover, the light-scanning equipment which makes JP.3-16341 1,A reduce a gap of the 
scan location by the temperature change with constituting so that change of the refractive index 
accompanying the light source and the coefficient of linear expansion of the attaching part of a 
collimate lens, the focal distance of a collimate lens, the focal distance of ftheta lens, a 
refractive index, coefficient of linear expansion, and a temperature change etc. may satisfy 
predetermined relation is indicated. 

[0009] Moreover, it constitutes so that it may be satisfied with the patent No. 2583899 official 
report of the coefficient of linear expansion of the holder holding the coefficient of linear 
expansion and each component part of optical housing, and relation predetermined in die length, 
and the light-scanning equipment which reduces a gap of the scan location by the temperature 
change by arranging the holder on optical housing is indicated. 

[0010] Moreover, although it is not invention which has the purpose which reduces a gap of the 
scan location by the temperature change, invention which has the effectiveness of reducing a 
gap of a scan location is indicated by JP,63-210807,A. According to this invention, since ftheta 
lens and optical housing are really cast, the effect by frictional force can be eliminated. 
[0011] 

[Problem(s) to be Solved by the Invention] However, although invention given in JP t 1 1-202232.A 
has the effectiveness of reducing a gap of the scan location by fluctuation of the location of the 
light source accompanying a temperature change and a collimate lens, it does not reduce a gap 
of the scan location by deformation of ftheta lens. Moreover, invention given in JP.3-16341 1 F A 
needs to fill relation predetermined in many properties of each component part, and the degree 
of freedom of a design is restricted. Similarly, invention given in the patent No. 2583899 official 
report also needs to fill relation predetermined in the die length of a holder, and the coefficient 
of linear expansion of a holder or optical housing, and arrangement of a component part and the 
degree of freedom of material selection are restricted. Moreover, in invention given in JP,63- 
210807A when big deformation arises in optical housing which is an attaching part, a 
propagation ftheta lens will be distorted by the deformation on ftheta lens. 
[0012] This invention lessens deformation of ftheta lens by the frictional force between ftheta 
lens and an attaching part, even if environmental temperature changes, and it aims at offering 
the light-scanning equipment which reduces a gap of a scan location and collapse of the shape 
of beam. 
[0013] 

[Means for Solving the Problem] The light-scanning equipment by this invention is equipped with 
optical housing furnished with each component part, deflects the light by which outgoing 
radiation was carried out from the light source, is light-scanning equipment which carries out 
light scanning of the photo conductor side top through a lens, casts the attaching part which 
holds a lens using the ingredient which has a coefficient of linear expansion almost equal to the 
coefficient of linear expansion of the ingredient of a lens, and is characterized by to attach a 
lens in an attaching part. 

[0014] An attaching part may be optical housing and may be the configuration of attaching a lens 
in direct optical housing. According to such a configuration, since it is not necessary to prepare 
an attaching part apart from optical housing, light-scanning equipment can be miniaturized and a 
price can be made low. 

[0015] Moreover, an attaching part may be the lens case where the back up plate or the lens 
which touches from an one direction to a lens is stored in the interior, and may be the 
configuration of attaching in optical housing the back up plate or the lens case where the lens 
was attached. Effect by vibration of a polygon motor etc. can be made hard to be influenced 
according to such a configuration. Moreover, since it is hard coming to touch a lens directly 
when a lens is stored in a lens case, the handling of a lens becomes easy. 
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[0016] Moreover, it is desirable to consider as the configuration which presses a lens against an 
attaching part by flat spring. According to such a configuration, even if big deformation occurs in 
an attaching part, slipping arises, and the deformation of a lens can be stopped within fixed limits. 

[0017] Moreover, an attaching part or optical housing is good also as a configuration which 
equipped the contact part of an attaching part and optical housing with the ball bearing. 
According to such a configuration, even if big deformation arises in an attaching part or optical 
housing, generating of the frictional force in the contact parts of an attaching part and optical 
housing can be prevented. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Drawin g 1 is the perspective view showing one gestalt of operation 
of the light-scanning equipment by this invention. The optical housing 1 covers the laser diode 
assembly (it is hereafter described as LD-Assy.) 2, a toroidal lens 3, the polygon motor 5, the 
first ftheta lens 6, the second ftheta lens 7, and the lens case 8, and protects each part from 
dust etc. LD-Assy2 is the optic equipped with the laser diode 90 and collirnate lens 91 which are 
shown in drawing 1 4 . As shown in drawing 14 , you may be the configuration which arranges 
separately a laser diode 90 and a collirnate lens 91. The toroidal lens 3 has curved-surface-like 
heights. The polygon motor 5 is equipped with a rotating polygon 4, and rotates a rotating 
polygon 4 at a fixed rate. 

[0019] In drawing 1 , although the point shown with one components by making a laser diode 90 
and a collirnate lens 91 into LD-Assy2 differs from drawing 14 , the path of the light by which 
outgoing radiation was carried out is the same as that of drawin g 1 4 . 

[0020] The second ftheta lens 7 is stored in the lens case 8. Although the first ftheta lens 6 may 
also be stored in a lens case, the following explanation explains the case where the second 
ftheta lens 7 is stored in the lens case 8. 

[0021] The lens case 8 stores and protects the second ftheta lens 7 between case lower 8a and 
case up 8b. Drawing 2 is the top view showing the second ftheta lens 7 stored in the lens case 8 
and the lens case 8. However, the flat spring mentioned later is omitted in drawing 2 . Drawin g 3 
R> 3 is the sectional view which met the C-C line in drawing 2 . As shown in drawing 3 R> 3, the 
second ftheta lens 7 is covered with the lens case 8 from the upper and lower sides. 
[0022] Moreover, the ingredient of the lens case 8 is selected so that the coefficient of linear 
expansion of the second ftheta lens 7 and the coefficient of linear expansion of case lower 8a 
and case up 8b may become almost equal. For example, coefficient of linear expansion all forms 
the second ftheta lens 7 and lens case 8 by PMMA (acrylic resin) which is 6x10-5/degree C. 
[0023] Drawin g 4 is the second ftheta lens 7, case lower 8a, and the perspective view showing 
the example of the configuration of flat spring 10-12. Flat spring 10-12 presses the second 
ftheta lens 7 against case lower 8a, and is fixed. Flat spring 10-12 is equipped with attaching 
holes 13a, 14a, and 15a, respectively. Case lower 8a is equipped with projection 13b 
corresponding to attaching hole 13a, projection 14b corresponding to attaching hole 14a, and 
projection 15b corresponding to attaching hole 15a. Flat spring 10-12 is attached in case lower 
8a by letting attaching holes 13a, 14a, and 15a pass to Projections 13b, 14b, and 15b, 
respectively. 

[0024] Drawing 5 is the external view which regarded the second ftheta lens 7 as draw ing 4 from 
the opposite direction. As the second ftheta lens 7 is equipped with projection 30 and inserts it 
in the slot 20 in which the projection 30 was formed in the center of case lower 8a, it is attached 
in case lower 8a. At this time, the spring section 17 of flat spring 1 1 presses projection 30 
against the contact section 21 of case lower 8a. Moreover, the spring section 16 of flat spring 10 
presses edge 31a of the second ftheta lens 7 against the contact section 22 of case lower 8a. 
Similarly, the spring section 18 of flat spring 12 presses edge 31b against the contact section 23. 
Moreover, case lower 8a is equipped with Projections 24a-24c, and Projections 24a-24c touch 
the base of the second ftheta lens 7. The top view in the condition of having attached the 
second ftheta lens 7 in case lower 8a as mentioned above is shown in drawing 6 . 
[0025] Drawing 7 is case up 8b, flat spring 40-42, and the perspective view showing the example 
of the configuration of **** 49. Flat spring 40-42 presses the second ftheta lens 7 against case 
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lower 8a, and is fixed. Flat spring 40-42 is equipped with attaching holes 43a, 44a, and 45a, 
respectively. Case up 8b is equipped with projection 43b corresponding to attaching hole 43a r 
projection 44b corresponding to attaching hole 44a, and projection 45b corresponding to 
attaching hole 45a. As shown in drawing 8 , flat spring 40-42 is attached in case up 8b by letting 
attaching holes 43a, 44a, and 45a pass to Projections 43b, 44b, and 45b, respectively. Case up 
8b which attached flat spring 40-42 is attached in case lower 8a according to **** 49. At this 
time, each spring section 46-48 of flat spring 40-42 presses the second ftheta lens 7 against the 
projections 24a~24c of case lower 8a. 

[0026] As mentioned above, the second ftheta lens 7 is fixed to the lens case 8 by flat spring 
10-12 and flat spring 40-42. Moreover, the area of the part in contact with case lower 8a or flat 
spring 10 grade has the second fixed very small ftheta lens 7. Therefore, if the frictional force 
between the lens case 8 (each flat spring is also included.) and second ftheta lens becomes 
larger than the force which is going to fix the second ftheta lens 7, slipping will arise between the 
lens case 8 and the second ftheta lens 7. 

[0027] In addition, when case up 8b is attached in case lower 8a, the clearances 9a and 9b 
shown in drawing 3 are formed so that the light which passes the second ftheta lens 7 may not 
be interrupted, 

[0028] Next, the means of attachment to the optical housing 1 of the lens case 8 are explained. 
Drawing 9 is the sectional view of the optical housing 1 and the lens case 8. The optical housing 
1 is equipped with two or more bosses 50 who show drawing _9 . The lens case 8 contacts the 
boss 50 of the optical housing 1, and is pressed against a boss 50 by flat spring (not shown in a 
drawing). 

[0029] Moreover, the optical housing 1 is good also as a configuration whose case lower 8a was 
equipped with the ball bearing, without having a boss 50. Drawing 10 is the optical housing 1 at 
the time of considering as the configuration whose case lower 8a was equipped with the ball 
bearing 51, and the sectional view of the lens case 8. The ball 52 with which a ball bearing 51 is 
equipped contacts the optical housing 1, and the lens case 8 is pressed against the optical 
housing 1 by flat spring (not shown in a drawing). When the deformation of such a configuration, 
then the optical housing 1 and the lens case 8 differs, slipping arises. 

[0030] Next, actuation of the lens case 8 at the time of changing environmental temperature and 
the second ftheta lens 7 is explained. If environmental temperature changes, both the lens case 
8 and the second ftheta lens 7 will deform by expanding or contracting. At this time, since both 
coefficient of linear expansion is almost equal, deformation's is almost equal and generates only 
slight frictional force between the second ftheta lens 7 and the lens case 8. Especially, frictional 
force will not be generated if coefficient of linear expansion is equal. Therefore, the deformation 
by frictional force is reduced rather than conventional light-scanning equipment 
[0031] Furthermore, since its rigidity is high since the lens case 8 is having box structure, and it 
is large, frictional force which makes the second ftheta lens 7 generate distortion can be 
transformed by it, without being generated. [ of the cross section to the deformation direction ] 
For example, since the cross section (shadow area shown in drawing 1 1 ) to the direction is large 
even if it is the case where it deforms in the direction of an arrow head shown in drawing 1 1 , it 
is hard to produce frictional force into which the second ftheta lens 7 is made to transform. In 
addition, in drawing 1 1 , it simplifies and the lens case 8 is shown as a simple cube type 
configuration. 

[0032] Moreover, when the big deformation by the temperature change arises on the lens case 8 
which is an attaching part, or the second ftheta lens 7, frictional force arises in it and the second 
ftheta lens 7 is made to transform into it. However, the lens case 8 is a configuration which fixes 
the second ftheta lens 7 using flat spring as mentioned above. Therefore, if distortion of the lens 
case 8 which is an attaching part becomes very large and frictional force becomes larger than 
the force which is going to fix the second ftheta lens 7, slipping will arise between the lens case 
8 and the second ftheta lens 7. When slipping arises, the second ftheta lens 7 does not receive 
bigger frictional force. Namely, even if it is the case where big deformation arises in an attaching 
part, the deformation of the second ftheta lens 7 can be stopped within fixed limits. 
[0033] Moreover, if the boss 50 is in contact with the lens case 8 as shown in drawing 9 when 
the big deformation by the temperature change occurs in the optical housing 1 or the lens case 



4/7 



2006^5^ 23 B 1 7:23:46 JP.20O1 -208992.A 

8, frictional force will occur in a contact part. However, if the ball bearing 51 touches the optical 
housing 1 as shown in drawing 10 , even if it is the case where do not generate frictional force 
into a contact part, but the deformation of the optical housing 1 and the lens case 8 differs into 
it, second ftheta lens will not be affected. 

[0034] As mentioned above, since this light-scanning equipment generates only slight frictional 
force between the second ftheta lens 7 and the lens case 8 which is that attaching part even if 
environmental temperature changes, the gap of a scan location and distortion of the shape of 
beam which are produced in deformation by frictional force can be reduced. Moreover, even if big 
deformation occurs in the lens case 8, the deformation of the second ftheta lens 7 can be 
stopped within fixed limits by producing slipping. Furthermore, when it considers as the 
configuration which attaches the lens case 8 in the optical housing 1 using a ball bearing 51 , 
even if it is the case where the deformation of the optical housing 1 and the lens case 8 differs, 
the second ftheta lens 7 is not affected. 

[0035] Moreover, the second ftheta lens 7 stops being influenced of vibration of the polygon 
motor 5 etc. easily by storing the second ftheta lens 7 in the lens case 8. Therefore, the shape 
of beam cannot collapse easily and a quality of printed character can be raised. Furthermore, 
since it is hard coming to touch a lens side in case the second ftheta lens 7 is treated, the 
handling of the second ftheta lens 7 can be easy-ized. 

[0036] Next, the gestalt of other operations of this invention is explained. Drawing 12 is the 
perspective view showing the gestalt of other operations of the light-scanning equipment by this 
invention. In drawing 1 2 , the configuration of those other than second ftheta lens 7 and back- 
up-plate 60 is the same as that of the case where it is shown in drawin g 1 . 

[0037] The back up plate 60 touches from an one direction to the second ftheta lens 7, and fixes 
the second ftheta lens 7. The ingredient of the back up plate 60 is selected so that the 
coefficient of linear expansion of the back up plate 60 may become almost equal to the 
coefficient of linear expansion of the second ftheta lens 7. The means of attachment of the 
second ftheta lens 7 are the same as that of the case where the second ftheta lens 7 is 
attached in case lower 8a in the example shown in drawin g 1 . That is, the back up plate 60 is 
equipped with Projections 13b-15b, a slot 20, the contact sections 21-23. and Projections 24a- 
24c, and the second ftheta lens 7 is pressed against the back up plate 60 by flat spring 10-12 
and the same flat spring. However, case up 8b does not exist with the configuration shown in 
drawing 1 2 . Therefore, the flat spring (not shown in drawing 12 ) which presses the second 
ftheta lens 7 against the back up plate 60 from above is attached. 

[0038] Moreover, as for the rigidity of the back up plate 60, it is desirable to make it higher than 
the rigidity of only case lower 8a in the example shown in drawing 1 . For example, it is made for 
the back up plate 60 to have rigidity equivalent to the lens case 8. The rigidity of the back up 
plate 60 can be adjusted by changing thickness. 

[0039] The method of attaching the back up plate 60 in the optical housing 1 is the same as that 
of the case where the lens case 8 is attached in the optical housing 1 in the example shown in 
drawing 1 . A boss 50 may be formed in the optical housing 1, the back up plate 60 may be 
pressed against a boss 50 by flat spring, and a ball bearing 51 may be formed in the back up 
plate 60, and a ball bearing 51 may be pressed against the optical housing 1. 
[0040] Also by such configuration, since the second ftheta lens 7 at the time of changing 
environmental temperature and the deformation of the back up plate 60 are almost equal, only 
slight frictional force is generated among both. Especially, frictional force will not be generated if 
coefficient of linear expansion is equal. Therefore, although the second ftheta lens 7 deforms by 
the temperature change, the deformation by frictional force can decrease and can reduce a gap 
of a scan location and collapse of the shape of beam. Moreover, even if big deformation occurs 
in the back up plate 60, slipping arises between the second ftheta lens 7 and the back up plate 
60, and the deformation of second ftheta lens can be stopped within fixed limits. 
[0041] Furthermore, even if it is the case where the deformation of the configuration which 
attached the ball bearing 51 in the back up plate 60 then the optical housing 1, and the back up 
plate 60 differs, the second ftheta lens 7 is not affected. 

[0042] Moreover, by using the back up plate 60 of a configuration smaller than the lens case 8 
and simple, light-scanning equipment can be miniaturized and a price can be made low. 
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[0043] What is necessary is just to install the first ftheta lens 6 in a lens case or the back up 
plate, when reducing the deformation of the first ftheta lens 6 although each above-mentioned 
example described the case where the deformation of the second ftheta lens 7 was reduced. The 
ingredient of this lens case and back up plate is selected so that coefficient of linear expansion 
may become almost equal to the coefficient of linear expansion of the first ftheta lens 6. When 
installing ftheta lens to a lens case or the back up plate, both sides may install two ftheta lenses 
in a lens case or the back up plate. Moreover, only ftheta lens which is going to decrease the 
effect by deformation may be installed in a lens case or the back up plate. 

[0044] Moreover, when forming a ball bearing 51 in the contact part of the lens case 8, the back 
up plate 60, and the optical housing 1, a ball bearing 51 may be formed neither in the lens case 8 
nor the back up plate 60, but a ball bearing may be prepared in the optical housing 1. 
[0045] Next, the gestalt of other operations of this invention is explained. DrawingJL? is the 
perspective view showing the gestalt of other operations of the light-scanning equipment by this 
invention. In drawing 1 3 , in the optical housing 1, the second ftheta lens 7 is a configuration 
attached direct picking, and other configurations of it are the same as that of the case where it 
is shown at drawin g 1 . 

[0046] The second ftheta lens 7 is fixed to the optical housing 1. The ingredient of the optical 
housing 1 is selected so that the coefficient of linear expansion of the optical housing 1 may 
become almost equal to the coefficient of linear expansion of the second ftheta lens 7. The 
means of attachment of the second ftheta lens 7 are the same as that of the case where the 
second ftheta lens 7 is attached in case lower 8a in the example shown in drawing 1 . That is, 
the optical housing 1 is equipped with Projections 13b-15b, a slot 20, the contact sections 21- 
23, and Projections 24a-24c, and the second ftheta lens 7 is pressed against the optical housing 
1 by flat spring 10-12 and the same flat spring. However, case up 8b does not exist with the 
configuration shown in drawing 1 3 . Therefore, the flat spring (not shown in d rawin g 1 3 ) which 
presses the second ftheta lens 7 against the optical housing 1 from above is attached. 
[0047] Also by such configuration, since the deformation of the second ftheta lens 7 and the 
optical housing 1 is almost equal when environmental temperature changes, only slight frictional 
force is generated among both. Especially, frictional force will not be generated if coefficient of 
linear expansion is equal. Therefore, although the second ftheta lens 7 deforms by the 
temperature change, the deformation by frictional force can decrease and can reduce a gap of a 
scan location and collapse of the shape of beam. Moreover, even if big deformation occurs in the 
optical housing 1, slipping arises between the second ftheta lens 7 and the optical housing 1, and 
the deformation of second ftheta lens can be stopped within fixed limits. 

[0048] Moreover, since neither the lens case 8 nor the back up plate 60 is used, light-scanning 
equipment can be miniaturized and a price can be made low. 

[0049] What is necessary is to select the ingredient of the optical housing 1 so that coefficient 
of linear expansion may become almost equal to the coefficient of linear expansion of the first 
ftheta lens 6, and just to attach it in the optical housing 1 like the second ftheta lens 7, in 
decreasing the effect by deformation of the first ftheta lens 6. Moreover, what is necessary is 
just to select the ingredient of the ftheta lenses 6 and 7 and the optical housing 1 so that the 
coefficient of linear expansion of each ftheta lenses 6 and 7 and the coefficient of linear 
expansion of the optical housing 1 may become almost equal in decreasing the effect by 
deformation of two ftheta lenses 6 and seven both sides. 

[0050] In each above-mentioned example, when attaching each ftheta lenses 6 and 7 in case 
lower 8a, the back up plate 60, and the optical housing 1, they may be pasted up and attached. 
However, when it pastes up, since slipping stops arising between each ftheta lenses 6 and 7, and 
case lower 8a, the back up plate 60 and the optical housing 1 , it is desirable to attach not using 
adhesion but using flat spring, in addition, the case where flat spring is used — setting — flat 
spring — every — what limits the location which presses the ftheta lenses 6 and 7, its number, 
etc. as mentioned above — it is not — every — you may be the configuration which presses 
other parts of the ftheta lenses 6 and 7. 

[0051] Moreover, in each above-mentioned example, although light-scanning equipment equipped 
with two or more ftheta lenses was explained, you may be light-scanning equipment equipped 
with one ftheta lens. 
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[0052] 

[Effect of the Invention] Since the attaching part which holds a lens using the ingredient which 
has a coefficient of linear expansion almost equal to the coefficient of linear expansion of the 
ingredient of a lens is cast according to this invention, even if environmental temperature 
changes, only slight frictional force is generated between the attaching parts of a lens and its 
lens. Therefore, deformation of the lens by frictional force when environmental temperature 
changes can be lessened, and a gap of a scan location and collapse of the shape of beam can be 
reduced. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the perspective view showing one gestalt of operation of the light-scanning 
equipment by this invention. 

[Drawing 2] It is the top view showing ftheta lens stored in the lens case and the lens case. 
[Drawing 3] It is the sectional view of ftheta lens stored in the lens case and the lens case. 
[Draw ing 4] They are ftheta lens, the case lower part, and the perspective view showing the 
example of the configuration of flat spring. 
[Drawing 5] It is the external view of ftheta lens. 

[Drawing 6] It is the top view showing the condition of having attached ftheta lens in the case 
lower part. 

[Drawing 7] They are the case upper part, flat spring, and the perspective view showing the 
example of the configuration of ****. 

[Drawing 8] It is the perspective view showing the condition of having attached flat spring in the 
case upper part. 

[Drawi ng 9] It is the sectional view of optical housing and a lens case. 

[ Dra wing 10] It is the sectional view of the lens case using optical housing and a ball bearing. 
[Drawing 11 ] It is an explanatory view explaining the rigidity of a lens case. 
[Drawing 12] It is the perspective view showing the gestalt of other operations of the light- 
scanning equipment by this invention. 

[Drawing 13] It is the perspective view showing the gestalt of other operations of the light- 
scanning equipment by this invention. 

[Drawing 14] It is the explanatory view showing the example of the configuration of conventional 
light-scanning equipment. 
[Description of Notations] 

1 Optical Housing 

2 Laser Diode Assembly 

3 Toroidal Lens 

4 Rotating Polygon 

5 Polygon Motor 

6 First FTheta Lens 

7 Second FTheta Lens 

8 Lens Case 
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